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he issues of energy supply and climate change are insep-
arable. With the world’s demand for energy expanding,
and concerns about climate change growing, policy deci-
sions need to acknowledge the nuances of both problems. Fuel
supply for the automotive sector represents the most obvious
area where these issues overlap. 
While efficiency increases
in traditional hydrocarbon-
based fuel sources are sure 
to continue, world economic
growth will necessitate alterna-
tive energy resource develop-
ment. Options available for
change in the automotive sector
include: (1) switching to tech-
nology that uses an alternative
fuel source; or (2) increasing
fuel efficiency using fossil fuels. A brief analysis of these two
policy considerations is presented in this article.
The first section of this article will discuss viable fuel
source options that may be the answer to our increasing energy
needs; the common problems within each fuel source genre will
also be discussed. The second section explores options that poli-
cymakers—on the local, state, and national level—can make to
increase acceptance and prevalence of such alternatives.
VIABLE FUEL SOURCE OPTIONS
There are presently seven viable fuel sources for automotive
use.1 These options include six alternative sources: ethanol,
methanol, compressed natural gas, bio-diesel, hydrogen, electricity,
and, of course, petroleum. These fuel resources can be separated by
the nature of their production into three categories: (1) fuel sources
that must be manufactured (requiring “energy to make energy”);
(2) agricultural sources; and (3) fossil fuels. Regardless of the
option chosen, legal strategies will play a pivotal role in both the
final decision and the speed at which the transition is implemented.
It is important to remember that every viable option avail-
able today has considerable problems, some of which may be
alleviated by future technology, and others that will need to be
mitigated through regulation. When considering the environ-
mental impacts of alternative fuel sources, the discussion must
not be limited to only the impact on greenhouse gas (“GHG”)
levels, other environmental and economic impacts from these
decisions must be analyzed. 
For example, fuel sources that require “energy to make
energy” may increase society’s reliance upon traditional sources
of energy, i.e. coal, natural gas, hydroelectric, or nuclear. Expand-
ing the use of traditional energy sources will lead to an increase of
the environmental and economic problems currently attributed to
them (such as GHG emissions) and may result in economic reper-
cussions by complicating the pricing for these existing energy
services. In the case of agricultural sources, increasing pesticide
use to result in higher yields will
impact the environment and
human health. As a result,
reliance on agricultural sources
may complicate the food and
water markets that are currently
in place. Additionally, the
drilling and transportation of fos-
sil fuels can lead to environmen-
tal contamination upon the
occurrence of accidents. Geo-
politics can influence supplies of
fossil fuels; as a result, increas-
ing utilization of fossil fuels will maintain the current system of
economic vulnerability in producing nations.
FUEL SOURCES THAT MUST BE MANUFACTURED
Methanol
Methanol is an alcoholic compound capable of use as a fuel
source; virtually all domestic methanol uses methane derived
from natural gas associated with increased carbon emissions.2
Research and development shows the weakness of methanol as a
potential fuel because utilization results in low fuel economy
and high costs.3 Additionally, methanol requires additives to run
an engine negating many of its advantages (i.e. high octane rat-
ings).4 Methanol can also have serious negative effects on
human health and the environment5 in addition to other environ-
mental concerns associated with the leakage of methanol. 
Regardless of the negatives, independent technological
research in methanol continues, specifically focusing on the use
of methanol as a potential hydrogen carrier for fuel-cells.6 While
use of these fuel-cells would still result in emissions of carbon
dioxide at the point of use,7 the greatest amount of GHG emis-
sions in an economy that uses methanol as a fuel-cell carrier will
be in the production of methanol itself.8
Hydrogen
Hydrogen is a source for automotive power that is associated
with the use of fuel-cell technology. Hydrogen is a secondary
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source of energy, and increased levels of energy are necessary to
safely transport it,9 resulting in a high price of fuel for these
vehicles.  Additionally, the fact that hydrogen is highly com-
bustible creates a safety concern.10 This technology poses the
risk of increased explosions resulting from traffic accidents,
leading to high insurance-costs for these kinds of vehicles. The
combustible nature of hydrogen also adds to the cost of trans-
porting it. The use of “carriers,” such as methanol and ethanol,
might mitigate the risk of explosion in transporting hydrogen.11
Unfortunately, this technology is not yet developed. 
Electricity
Electric cars are able to tap into the preexisting complex
electric infrastructure. The attractiveness of this car is unfortu-
nately limited by a shortfall in battery technology. 
The electric batteries used to power the vehicles are far
more expensive than other batteries.12 The most recently devel-
oped electric vehicles utilize lithium ion batteries.13 These bat-
teries have several problems, including a tendency to catch fire,14
and such fires may have liability and litigation consequences.
The life-cycle approach results in problems regarding recycling
the batteries at the end of the car’s life, a cost that will eventually
be passed onto the consumers of the vehicles themselves. In
addition, the limited range of the batteries and the need for bat-
tery re-charging may reduce the likelihood of widespread con-
sumer acceptance.15 The problem of re-charging would also
complicate the utility market for electricity, as increases in
demand could potentially overwhelm current systems.
Common Problems With Manufactured Fuels 
All three of these fuel-options are most efficiently produced
by non-renewable fossil fuels.16 The resulting need for “energy to
make energy” does not contribute to a reduction of GHG emis-
sions. A solution is to investigate alternative energy resources
that can efficiently produce methanol, electricity, and hydrogen.
Nuclear energy is an option, but this source poses significant
environmental and safety concerns. Hydro-electric power is also
a consideration, but it is limited in availability and unlike nuclear
power, it is not climate neutral.17 Other primary sources of renew-
able power, such as wind, solar, geothermal, and wave, are not
adequately developed to satisfy the market at this time.18
As a result, the environmental impact of all three of these
options is largely dependent upon the method of production. With-
out adequate advances in the renewable sources listed above, a
reliance upon any fuel source that must be manufactured will
increase the demand for coal, natural gas, nuclear, and/or hydro-
electric production. Consequently, policymakers need to realize
that a reliance on manufactured fuel source must be coupled with
an increase in the development of other alternative energy sources. 
AGRICULTURALLY-BASED ENERGY PRODUCTS
Ethanol
Experts have shown that ethanol produced from corn, the
most prevalent method of production in the United States, is
inefficient.19 Sugarcane-based ethanol, which is prevalent in
Brazil, is a more efficient source of fermentable carbohydrates
than corn. Cellulosic ethanol (ethanol fuel produced from cellu-
lose) uses agricultural waste and shows promise in terms of effi-
ciency; however, the technology has not yet reached
maturation.20 Furthermore, whether agricultural waste can pro-
duce enough cellulosic ethanol to provide for the entire automo-
tive fuel market is an unanswered question. 
Other problems with ethanol, regardless of its source,
include the difficulty of transporting it to market, land use
change for the cultivation of the input products, increased water
consumption, and increased levels of nitrogen emissions.
Ethanol also requires refinement, thus its overall efficiency
would have to improve dramatically to justify it as an option.
Biodiesel 
Biodiesel is considered a clean burning alternative fuel, pro-
duced from domestic, renewable resources (such as new and
used vegetable oils and animal fats), that results in reduced car-
bon emissions. Additionally, biodiesel proponents argue that the
process of growing plants to manufacture the fuel will act as car-
bon sinks, offsetting the emissions. However widespread use of
bio-diesel will likely lead to land use change, another major con-
tributing factor to climate change.21 Concerns over water con-
sumption also exist, as hydro-politics in many areas are currently
complex. In addition, research suggests that biodiesel use may
lead to increased human health impacts.22
Common Problems With Agriculturally-Derived Fuels
Both bio-diesel and ethanol share common problems. By
relying on society’s ability to grow a necessary food source, we
would be placing our fuel supply at the mercy of the climate that
is currently changing and may impact agriculture. Heat waves,
forest fires, droughts, and other potential impacts from climate
change could place the food and energy supply in jeopardy. The
regulatory measures that need to address this problem include
requiring a reserve capacity of whatever fuel utilized. This would
require the producers of these fuel sources to be able to supply
more fuel than the market demands, thus, the efficiency of either
source would have to increase dramatically to be a reliable source.
The environmental impacts of a large-scale transition to
agriculturally-based energy products are not entirely known.
However, increases in land-use change, increased use of fertil-
izer and pesticides, increased water consumption, and perhaps
increases in air or water pollution depending upon the method of
production are all possible negative effects. Further, in areas of




Compressed natural gas is a fossil fuel, and because it is a
finite resource, it is subject to price fluctuations and eventual
depletion. If used as automobile fuel, it will likely increase natu-
ral gas utility prices and further complicate the larger energy and
climate picture. In addition, increasing the value of natural gas
would lead to an increase in expeditions to find potential sources
of natural gas, which is often found in areas rich in crude oil.
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Discoveries of sources of crude oil usually leads to lower prices
for products derived from it, such as gasoline, diesel, and jet
fuel. These discoveries and the subsequent price decrease of
gasoline would slow the transition and stagger investment in
alternative fuels. Given these drawbacks, the costs of creating a
compressed natural gas infrastructure appear unjustified. Addi-
tionally, while fossil fuels represent the cheapest source of auto-
motive fuel at the current time, policy-makers must remember
that fossil fuels are exhaustible resources, and that eventual
depletion is possible.
ENCOURAGING THE CHANGES
The next question to be tackled is how to encourage people
to trust and purchase alternative fuel-powered vehicles. While
concerns about the environment and energy supply are present
amongst the populace, economics determine consumer actions.
In order to make the economics of alternative fuel vehicles more
attractive to consumers the tax code must be adjusted and
research and development must be encouraged by subsidizing
such projects. Policymakers must understand the importance of
these changes in order for alternative fuels to become the norm
in our society. 
TAX CREDITS AND DEDUCTIONS
One of the easiest ways to encourage alternative fuel vehicle
purchases is to increase the price of petroleum products. How-
ever, taxes on petroleum products are politically unpopular.
Absent large changes in political will, this policy decision is
unlikely to be chosen.
Tax credits and deductions are politically popular, and
could have a large effect on encouraging consumer transition to
alternative fuel sources. In the Energy Policy Act of 2005, dollar
for dollar tax credits are allowed for purchasers of new alterna-
tive powered vehicles, or highly efficient vehicles. The policy
implications of this Act is that consumers who can afford to pur-
chase new alternative fuel-powered vehicles may be rewarded
for doing so.23 Some states have also enacted similar tax incen-
tives for the purchase of alternative vehicles. However, the
downstream market of used-vehicles purchases is largely unaf-
fected, limiting the overall impact that such policies may have.
Regardless, tax credits and deductions are still mechanisms for
policymakers to convince American consumers to consider alter-
natively powered automobiles. 
ADDITIONAL INCENTIVES TO PROMOTE ALTERNATIVE
FUEL VEHICLES
Other laws can be enacted to provide small incentives to
encourage more consumers to utilize alternative fuels. For exam-
ple, many states have carpool lanes in metropolitan areas,
designed to relieve traffic congestion. In California, owners of
alternative fuel vehicles and hybrid vehicles are allowed to use
the carpool lanes regardless of the number of passengers.24 Sim-
ilar programs in other metropolitan areas, along with the inclu-
sion of all kinds of alternative vehicles in these programs, could
provide further encouragement. Additionally, minor local tax
incentives can encourage parking lots to allow preferential park-
ing for alternative fuel vehicles, or cities could waive parking
meter payments for alternative vehicle owners. Even though
such policies would require enforcement mechanisms to be
instituted to protect against fraud, the fines collected from
offenders could help to mitigate the program’s costs. 
THE IMPORTANCE OF SUBSIDIES
Another method to promote a policy change is to encourage
the government to support the development of alternatives as
viable substitutes. Absent major breakthroughs in research, all of
the renewable energy sources will require government subsidies
in order to develop into permanent solutions. 
At the federal level, the Energy Policy Act of 2005 is subsi-
dizing alternative energy development by slowly increasing the
minimum percentage of alternative automotive fuel sold or dis-
pensed to consumers.25 Grants have been authorized to fund
research on improving hybrid utilization,26 improving traditional
fuel efficiency,27 as well as other programs. Funding alternative
fuel infrastructure and development will continue to increase, as
it becomes a more prevalent concern among the electorate.28
Hydrogen29 and ethanol30 have received the lion’s share of
the distributed subsidy funds. This may reflect that these alterna-
tive fuel sources are favored by interest groups capable of influ-
encing the political system; it may also reflect piqued consumer
interest.
COMMON PROBLEMS
Despite the policy efforts taken by the government, alterna-
tive fuel sources still represent a small portion of the automotive
fuel market. While increasing interest in alternatives may ensure
continued funding for projects, vital technological innovations
will be necessary for alternatives to compete with traditional
fuels on a large-scale. Political decisions are often made based
on the political popularity of an idea, and popular ideas are not
always technologically viable.
CONCLUSION
The greatest challenge poised to policymakers tackling
energy security and climate change issues is time. Everyday
more carbon is emitted in the atmosphere, and more non-renew-
able energy sources are depleted. Quick action is necessary,
which will likely result in utilization of new technology without
knowing all of the possible complications that may arise. To pre-
vent this, and the backlash that would likely ensue, policymakers
must provide additional funding for study of the environmental
impacts of alternative fuels in their current stages of develop-
ment, especially accounting for the wide range of variability of
the impacts based on the method of production. 
In short, policymakers must continue to promote the devel-
opment of alternative fuel sources, but remain mindful of the
dangers involved in promoting alternatives without adequate
study. While the evaluation of many of these alternative sources
may have appeared pessimistic at times, we can only hope that
one of these sources will provide the answer to society’s increas-
ing energy demands.
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